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1 for assistance in designing a decision support system (DSS).c\

There are four primary research tas ks.  These are :

I. Develop a conceptua l model of the DSS design process.

.‘. Selec t and adapt , or create , appropriate software to mechanize
the model.

3. Develop a knowledge ha~
;e to describe the interactiveness of various

organization variables and managerial decision making needs.

4. Collec t and analyze tnterv i ew data and implement resultant production
rules on the model.

Tasks one (1) and two t1 1 have been accomplished and establ i sh the
ft’.a~ Ibility of th is effort . The interv iew instrument ha~. been developed
for t~*~ k three (~~~~~~~, 

and representative firms selected for interviews . A
prototype producuon rule mode l (called U1~CAll )S for decision aids) which
supports managerial decision making was constructed using Stanford University ’
LMYCI\ production rule system . 1)ECAIhS demonstrates the use of production
ru les to support .i reUzt ivel unstructured management prohiem .
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ABSTRACt

A Decision Support System Model
for

Technology Trans fer

Technology t ransfe r is the process by which technology originat ing
at one institut ional setting is adapted for use in another. A major

impediment to the implementat ion of new technologies to assist with

managerial decision making problems is a lack of co ta’iication between

the technology and management commw~ities. Development of a tool

designed to bridge the technology trans fer gap is the goal of this

— research. The result will be a prototype software package which may be

used on an interactive computer terminal by a manager for assistance in

designing a decision support system (DSS) .

There arc four primary research tasks. These are :

1. Develop a conceptual model of the L~ S design process.

~~. Select and adapt , or creat , appropriate software to mechanize
the modeL

3. Deve lop a knowledge base to describe the interactiveness of
various organization variables and managerial decision making
needs.

4. Collect and analyze interview data and implement resultant
production rules on the model.

Tasks one (1) and two (2) have been accomplished and establish the

feasibility of this effort. The interview instrtanent has been developed

for task three (3) , and representative fi rms selected for interviews. A

prototype production rule model (called DECA IDS for decision aids) which

supports managerial decision making was constructed using Stanford

LMivc rsi ty ’s EMYCIN production rule system. DECAIDS demonstrates the use

of production rules to support a relatively unstructured management problem.
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1. lNTRODUC1l(~~

MIS Growth

“Spectacular growth in the use of computer-based informat ion systems

and quantitative approaches to managerial decision-asking has created a

need for both managers who can properly use sophisticated decision-aiding

system s and for research towards understanding and designing such systems .”

(Kenreuther . l9~8).

The application and use of automatic data processing (ADP) has become

a standard, vital element for the efficient operation of most large, and

many not-so-large organizations. Although the decision makers at the

mid-and-top-management levels could equally benefit from the capabilities

of ADP, the extent to which it has been applied beyond the operational 
—

managemen t levels (accounting rout ines , operat ions control , production

l ine robots , automatic guidance systems, record keeping, etc.,) is minimal.

For example , the ADP support for the Department of Defense’s World

Wide Military Coemand and Control (WWPCC) System consists of a multi-million

dollar computer network which provides a high degree of administrative

reporting. Another multi -million dollar system jc the Navy ’s Tactical Data

System (NTDS) . an automated , near real-time combat direction system for

clearly defined combat operational roles. These systems reflect the typical

use of computerized technology in public applicat ions and are not atypical

for the private sector, i.e., massive support for the transaction processing

and operational control functions.

Decision Aids

There have been many efforts to describe how a MIS can be built to

satisfy (in part) middle and top-level decision making requirements

(*~een l9~’8; Davis , 1974 ; Lucas , 1978 , Burch and Strator , 1974) .
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Advanced 41* technIques which could be used in direct support of

higher management necds are in the field known as operational decision

aids (ODA) or decision support systems (DSS). A decision aid is considered

a human-system interface designed for the specific purpose of supporting

and enhancing the manager’s or commander’ s decision making ability (keen,

19’8;S8-9). It is a tool which can be used by the decision maker to

assist in or enhance effective decision making. Although a pen or pencil

may be included in this definition the use herein will mean mechanical or

cle~trxcal (usually computer assisted) devices. Decision aids are

generally, but not necessarily, supported by a MIS.

The term operat ional decision aid is defined within a specifi c,

on-going, research program started in 1973 by the Navy ’s Office of Naval

Research (ON R) to address issues having to do with decisions made by

relat ively senior officers and their staffs, e.g. task force commanders .

The progr.ir~ is aimed at .tutomating certain elements of naval command and

t ont r L l  systems. The major components of the ODA program are computer

science , decision analysis , systems analysis and organizat ional psychology

Sin.iiko , 197 ).

Conversely, decision support system (USS) is a title used extensively

in the open literature. The OSS is computer based support for management

Jecision makers who are dealing with semi-structured problems. The system

~ s usually a collection of levels of support ranging from access of facts

to the use of filters and pattern-recognition for information retrieval ,

simple c omputations , comparison , projections , etc. DSSs include various

models useful to managers (keen and Scott Morton, l978;97).

ISS tcchno1ogic~. have not proliferated for a variety of reasons,

two of which are noteworthy. One is the inability to effect adequate

t ransfer of technology from the research/academic areas to the manager.
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The other , and perhaps more import ant reason, is the lack of a model to

describe decision support tools based on given organization variables

such as organization structure, managerial style, environment circumstances,

organizational n eeds, and technology.

Technology Transfer

Technology transfer is “the process whereby technical information

originating in one institutional setting is adapted for use in another

institutional setting,” (Doctors, 1969). This transfer is a complex

mechanism that involves the coordination of many facets of the techno-

soi.io-politico-econo.ic system. “Technology transfer of any significance

will only occur when the right people, the right market s , and the right

ideas coincide with usable technology at the right point in time,”

(kimball , 1967). A major problem for many of today’s organizations is

the lack of knowledge concerning available technologies that could be

applied toward increasing company profits and growth. No management

too l currently exists that can be used to effect the tran s fe r of

technology from the research environment into managerial applicat ion .

Computer science , management science, and Communications technologies

are now capable of providing decision aiding tools to higher management ,

but the problem s of educating these users in curren t capabilities and of

describing a model to meet specific decision-maker requirements have not

— been solved . “ Many important elements of the manager ’ s planning fumct ions

are still not well support ed by computerized info rmation syste ms ,” (Cleland

and k ing ,  1975; l46) . Educat ion of the technologist s has similarl y been

ignored with respec t to their learning the user requirements, needs and

cap abil ities (or lack there of) .

- - A possible solution to both of these probl ems is the development

~~ and implementation of a model which would describe relevant organization
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characteristics in a manager’s language, and prescribe characteristics

of appropriat e decision aiding systems in simple technological terms .

A graphical model, or decision table representation, might support such

an effort if the nu~~er of variables and capabilities were small ,

however , modeling even a minor part of a manager ’s decision making

situat ion quickly becomes a very complex task. If current technological

capabilities of DSSe~are added to the model it is evident that an automated

manipulation and analysis capability is needed.

Purpose of Research

The purpose of this research is to develop a prototype computer model

which may be used to effect technology transfer. The model will prescribe

IiSS capabilities based on organizational variables such as available

technology, manageria’ style, environment of the user , t imeliness, and

task requirements of the decision environment, all of which affe ct the

decision making situation. The model will be designed for managers to use

in identifying decision aid capabilities in support of their medium and

long range decision making requirements. Concurrently this same model may

be used by DSS researchers to identify managers ’ needs in order to better

direct researc h efforts.

Developed as a prototype, this computer model is presented as a

methodology of describing and studying the complex interactions of six

organizat ional variables. Resultant prescriptions presented by this

model will consist of a grouping of characteristics or capabilities which

should be considered for inclusion in future DSSs plann ed in support of

the described organizational setting. As the organization changes or new

P55 capabilities arc introduced the model can be updated.

Conversely, given a specific DSS the model will describe an appropriate

organizational setting to maximize the effectiveness of using that 1)55.

1
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Context of the Research

The context of the research includes several related disciplines .

The major , abst ract concepts include decision support systems (DSSs) ,

decision analysis, contingency matrix, and production systems. DSSs,

previously described, are tools or applications designed and implemented

to support specific managerial circumstances.

Decision analysis is a quantitative methodology which permits the

systematic evaluat ion of the costs or benefits accruing from a course of

act ion that might be taken in a ’decision situation. It includes identifi-

cat ion of alternative choices involved , the assignment of values for

outcomes and an expression of probability of these outcomes being realized

(Barclay et al , 197’;vi). Decision analysis techniques such as ulti-

attribute theory, prioritizat ion schemes, and decision structuring, for

example , have been used as a basis to build many DSSs.

The cont ingency matrix is used to identify and develop functional

relationships among organizational variables. Au organization can be

defined as a social system consisting of resource subsystems , or energy

variables , in an environmental suprasystea working to achieve a set of

obj ectives. Subsequently, contingent relationships are identified and

placed appropriately in a matrix fashion (Katz and Kahn, 1966: Thompson,

- - . 19E~” : Churchman , 1968: Shetty and Carlisle , 1972;38-45: Lorsch and Morse,

1974 : Kast and Rosenzweig, 1974) . Inclusion of decision support system

capabilities completes the matrix of the proposed model.

Production systems1 originated from early work in symbolic logic
.

1 Riggs (1970;S) described typical production systems as consisting
of an input , a conversion process , and an output. As used in this
research the input are dat a, the interpretat ion of the data is the
conversion process , and knowledge is the output or product . More
spec i f ica l ly these production systems used in artificial Intelligence
applications are sets of rules which form premise-conclusion or
situat ion-action pairs and are combined in such a way as to produce

— - 
information (Winston , 1977;144).
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U’ost. 1943). A production system is a collect ion of rules of the form

C&~ DlTIONS -, ACTIONS, (Newell and Simon, 1972; Waterman, 1976; Waterman

.~ d ~~~~~~~~~ 1978), where CIJiDITIONS are statements about the contents

of a data base and the ACTIONS are procedures that may alter the contents

of the data base. The system is given a condition to make true, a premise

to prove, or, in effect , a quest ion to answer through deductive inference.

Many conceptual organization models and DSSs schemes have been

developed . Operationalizing these concepts and models has not been

accomplished due to the lack of an adequate tool or device to manipulate

such complexity.

— Siuanazy

To summarize, this study provides a review of research efforts to build

and o~erat ionalize decision support systems, i.e., DSSs designed to assist

managers at various organization levels with their decision making require-

ments. It categorizes elements of various decision aids and correlates

thc~’c capabilities uith specific organizational variables in order to examine

the context in which DS~s operate. A conceptual six-variable organization

framework is proposed where the inter-relationships among characteristics of

the six variables, and general capabilities of decision aiding systems, are

described by a series of IF...ThEN production rules. Finally, data are

collected and a computer model based on artificial intelligence heuristics

(production systems) is created to examine the consequences of various

organizat ion - DSS interactions.

1~l. BACKCR0UiD

Decision Science

Research In decision science models includes and attempts to integrate
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a diverse collection of related fields: organizat ional behavior and theory

relating to the structure of organizations and the human leadership role;

traditional management science focusing on planning, scheduling, and

inventory; the study of information systems, particularly data base

management, decision support systems, ‘~nd office automation; and the

psychology of decision processes, with a focus on risk and uncertainty.

Marked by this dive .- ity, thi s research has a unifying theme: understanding

and i.mproving decision-making support. The various disciplines underlying

the decision sciences contribute to this objective, not only separately,

but synerg ist ical ly:

• research in decision processes provides new knowledge about how

to adapt problem- solving methods to the needs of the decision-

maker.

re’~e.irch in m.tnageaent information systems (MIS) invest igates

how best to provide information for organization decision-making.

• research in operations research/management science (OR/t’~)

studies formal models and methods for structuring and solving

certain classes of managerial problems .

• research in social science, especially the behavioral areas ,

provides insight into the results of human interactions.

research in decision support systems (DSSs) carries the promise

of integrating these areas through interactive computer-based models.

ThUS research in the decision sciences intends to provide a synthesis of

the human, the machine , and manipulative designs for decision assist ing

systems .

• - Decision Siçport System

fhe design of an operat ional model that incorporates ingredients vital

_ _ _--
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t.) the survival of an organizat ion and can prescribe useful decision

~&ssAsti ng tools will not only contribute to organizational health but

provide an extension of MIS theory. Combining the research of the decision

sciences will provide additional bases to support the ramifications and

concept of contingency theory (Luthans, 1976) .

Decision support systems, in the context of this study, imply the use

of computers to assist managerial decision making In semistructured tasks.

The DSS is intended to emphasize support rather than replacement of the

manager ’s judge.ent with an overall goal to improve the effectiveness (vice

eff iLzency) of decision mak ing. DSSs are considered different from MISs or

ORJ~6 tools in that the DSSs :

• are developed primarily for use by managers and

under the manager ’s cont rol ,

• impact on not-well -structured decision areas , and

extend management ’ s capacity to fo rmulate answers

to “what if” questions.

Research in DSSs has been concerned wi th creating a meaningful dialogue

between designers and users of interactive computer-based systems . The

development and use of “expert systems” to support OSS designs may be the

£irst step toward integrating the technologist, researcher and user

I,J e i genhaua, IY~M~. An expert system can be described as a computerized

system that relies on the incorporation of a large aaow%t of human knowledge

in a data base which can then be interrogated to provide suggested actions

or decisions. These systems often use techniques of artificial intelligence

such as production rules , to provide choice options to the decision maker.

The expert system may be illustrated by looking at the tfYCIN program

developed at Stanford Ihii ver’~ ty (Shortliffe , 1976). P4YCIN Is an interact ive,

question-answering computer system which involves the user in identifying

8
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specific infections in humans. It then provides suggested diagnoses and

treatment . MYCIN integrates the ability to answe r the question “Why?”

during and after each exercise. It will also store and retrieve cases for

future reference . MYCIN incorporates the concept s of decision analysis

within the framework of artificial intelligence (Al) production rules.

Expert opinion wa r., and is , prov ided by medical doctors who specialize in

the field of microbiology .

T he Portfolio Management System (P145) like MYCIN was designed and

implemented with specific user requirements defined, (keen , 1978; 101).

The P?45 is computer graphics-based system with a variety of fairly

simple models operating from a large , complex data base. It is designed

primarily to l~c used by investment managers of large banks. While P~~
i. considered a ~~ S , •t~ • i~ . MY CIN , their structures are totally di fferent

yet the results arc very similar , i.e. direct support for the decision

making function.

Williams (l9~~) provides generic descriptions of other similar but

different decision aiding technologies. In one case decision structuring

was used to aid decision making with respect to movement of a large naval

force to evacuate personnel (c iv i l ian and military ) from Lebanon. Another —

- - USS, based on prioritization scheme s, was used to prepare budget submissions

to Congressi n.a l coemittees. These examples illustrate how organizat ional - -

management was provided an extended capability, through the availability

and usc of an automated 1)55, to manage resources under cont inued conditions

of uncertainty and tension.

Ihcre are severa l other examples of the design and application of - ;

s imilar systems ~see Hart , 1978; Little, 197S : I~ ador, 1974 ; and Kruzic,

l~~ ’M~~. The dist inguishing point s about each of these circumstances are that :
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1. the user (manager) is , or was , operating under pressure in a

complex task.

.~~. the DSSs incorporate a detailed methodology by defining and

assessing the process of managerial decision making.

3. the decision processes are multi-dimensional, multi-objective,

and only a part of the task can be automated. Computer support

is used to manipulate data and display information .

4 . t he 1)55 technology provides managers w ith access to computer

power, gives fast response, and is easy to use.

S. computr:- support . careful ly matched to the decision problem,

the dcc i sLn  ma kt r s  ab i l i ty ,  and the decision context ,

~ubstant~ ,i11> helped the manager.

Coat rover~y

A certain amount of theoretical controversy surrounds the subj ect of

t h is  stud y. L.~rly ~~ e fforts w e r t ’  highly c r i t i c i sed  for advertising a

capability beyond anything that could be delivered (Deardon, 1972;90-99).

Clearly,fleardon had identified many weaknesses , e.g., the “t otal” systems

approach , centralization arguments, homogenity of management information,

etc., in the optimism of same technologists. floardon’s thinking persists

in many areas and supports the resistance to change in trying to int roduce

[i~S technologies or even learn about them.

The expanding role of computer applications and concurrent reduction

in the cost of hardware since 1972 has greatly broadened the views of both

the technologists and user communities. Coupled with changing environments,

better educated users , tight economies, and ever narrower profit margins .

increasing the effectiveness of decision making is a high value item.

Technology alone , however, is not enough because the dynamics of

today ’s organizat ions do not permit such independence. Theoretical issues
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or organizat ional phenomenon influence the construct ion and use of various

aids (Nolan, 1975). Unless relevant organizational attributes can be

identified and their interactiveness described in some way very few

executive leve l decision aiding system will evolve,

Ill. PROPOSITIONS

The major proposition of this study is that the capabilities of

effective decision support systems can be predicted by describing the

organizat ional framework within which the DSSs exist or are planned.

Conversely, character i stics of organizational variables can be described

in a manner that will enhance the success of specific DSS designs. In

~rJe r to support these propositions it is necessary to identify capabili-

ties which describe decision support systems and select specific

organization related variables which, taken as a whole, are representative

of an organization-dec ision support system framework. Once identified

these capabilities and variable s can be so arranged .is to suggest success

or failure of proposed t)SS-organizatlcn combinations.

t Modrick (1976) provided an illust ration of efforts to integrate

decision aid ing systems into mi litary tactical decision making . His

research results indicate the need for “adapt i ve decision aiding systems”

engineered t~ lit specific decision making situations. Additional support

to suggest how organizational variables directly affect 1)5S requirements

is provided by Spector , Hayes , and Cram (1976). Their invest igation of

the impact of computer-based decision aids on a high level management

staff resulted in identificat ion of several significant relationships. In

one instance (11411), ~r. 3-22) it was noted that the direction of camaunica-

t ion s wi th in the stall were dependent on the informa l (leader centered) staff

structure . In this instance as the organization structure became less ,

centra lized coemunications becaac less predominantly downwa rd to more
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laterally directed. The DSS capabilities included in automatic message

handling and distribution could be used to support this structure as

the continuum of co~~unicat ion requirements moves from basically downward

to  lateral. Simon (1965;l04) su arizes this perspective :

“Organizat ional form . . . must be a joint function of the

characteristics of humans and their tools and the nature

of the task environment. When one or the other of these

changes significantly, we may expect concurrent modificat ions

to be required in the organizational structure -- for example ,
in the amount of centralization or decentralizat ion which

is desirable,”

A node l depicting organizational situations can be useful for

underst anding dcc ision support system c.ipah~ I it ies appropriate to

as:s i~~t the organizat ional decision maker. Complexity of the initial

model can be reduced by considering a t i*ited number of variables and

determining their interaction. Once these interact ions are understood

additional ~ar iab lc s  and their interaction s can be introduced and studied .

This proposal phasi ;es the initi a l implementat ion of the variables group,

environment, task , structure , individua l and environment .

A minor proposition is that operationali:ing initial interactions

of the IJSS and original variable characteristics would be possible , albeit

t ime consuming, by manual means. .-‘~s the knowledge base is enriched with

additional ch.iracteristics and interactions, however , a computer model

w i l l  be required to effectively evaluate the data. The use of an inter-

i ct i ’~C computer model used by a manager to facilitate user interaction

(retrieval and update) is appropriate and desirablc.

This study provide s the basis for identif ying capabilities to design

and build automated decision aids in support of specific managerial

12
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requirements. The thrust of this study, operationalizing a prototype

computer model to enhance effective IISS design and implementation, also
provides insight for future research. Final ly. intra-organization

attributes, their interactions and descript ions, both general and specific,

and what constitutes the field of OSS is documented.

IV. HYPOTh ESES

Introduction

It is generally hypothesized that by changing the characteristics of

selected organizational variables while holding others constant , relevant

L)SS capabilities wil l be identified. Conversely, it is hypothesized that

a change in a corporation ’s OSS capabilities may suggest a change In one or

more of the organizationa l variables. Hypotheses have not been developed

as to what extent the relationship between the predictor (independent

variable) and the outcome (dependent variable) will be influenced by other

factors (the intervening variables) .

In a more formalized sense the hypotheses may be stated as:

1. If appropriate organization variables are identified

arid manipulated, one result will be to suggest

corresponding changes in that organization’s decision

support system(s).

2.  If the decision support system capabilities change than

— corresponding organization changes may be suggested in

order to effectively utilize the OSS in question or

under investigat ion.

There arc at least two findings expected from this research. First ,

it is expected that there will be a positive correspondence between the

rigidity of’ the organizat ional structure and the location of I1SSs within

— ~ - - -- ~~~~~~~~~~~~~ — -  
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the organization. Secondly, it is expected that under many circumstances

relatively simple DSSs will be higbly effective and satisfy many complex

organizational decision support situations. Other relationships are

provided below to exemplify the hypotheses that may be explored by ident i-

fying the interactions of organization-decision support system combinat ions.

1. If the organizational task is composed of well structured

problems then there will be minimal need for a I~S.

Conversely, if the task involves a high degree of ill

structured problems several DSSs may be ident i fied.

. If the ind ividua l (leader) is not skilled in technical

analysis then DSS support will be delegated further down

in the organization than otherwise .

3. If the indiv idua l (leader) is knowledgeable In technical

and decision analysis methods then •a higher degree of

DSS support w i ll he identified than otherwise.

4. If the ~rg;inizat ion structure is either pyramida l or

divisional in nature then analytic decision aids are

appropriate.

5. If the structure is pyramidal then real-time decision aids

will be most appropriate.

t’ . If large screen displays are identified then the struc ture

is most likely pyramidal.

V . !4O~FI. 1*VELOP~~NT

contingency Matrix

The contingency matrix concept described by Luthans and Stewart

(1976) can be used as a structure to initially describe the interactions

of organizationa l variables. The matrix will function as a means of

~
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driving the form of the model developed in this study and will in itself

be a first step in assisting decision-makers and technologists in the

task of defining and designing future flSSs in some coordinated manner.

The characteristics of the organization variables ; Group, Envi ronment ,

Task , Structure, Individua l and Technology (which I refer to as the GETSIT

variables), and their inter- relationships and intra-relationship with 1155

capabil i t ies will comprise the matrix. These GETSIT variables were

selected to describe the general organizat ion, and no claim is made that

this is the only possible way to describe an organization, nor is it

ncecessarily the best way. It is suggested, however , that the GETSIT

f ramework is rich enough to provi de a use ful and relatively complete

model. A result of this study may be the determination that fewer variables
t

wi l l  be adequate.

Specifi c DSSs will not be included in the model , only genera l capabili-

ties , t)f which the following is a partial list for example purposes .

large scale computer support

regular reporting

time-sharing

real t ime capability

batch processing

single data base

cent ralIzed data

single or multiple languages, and

display groups

Li
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GETSIT-OSS Relationships

Fi gure 2 illustrates a continuum perspective of how the GE’ISIT-115S

relationships might be conceptualized. The six horizontal lines represent

Figure 2 goes about here.

• continuums of organization variables ranging between l imits of specific

variable characteristics. The outer left and right columus illustrate

possible decision aid capabilities that would stçport the organization

variable along the continuum. Certainty factors , assigned probability

function s,, are used to quantify the certaint y of given organization-DSS

characterist ics being appropriate depending on the position along the

six continuum s a manager’s perceived position is located. The interaction

even at this simple level is complex when the number of possible combina-

tions is considered .

Figure 3 represents some suggested characteristics and then only a

very small number of them. Tak ing the variable STRUCTURE from Figure 2

Figure 3 goes about here .
• 
I -

to i llustrate system complexity, a two dimensional contingency matrix is

presented as Figure 3. While  still incomplete , the magnitude of possible

interactions is apparent. Expansion of this matrix to Include the other

five variables and all their interactions becomes a practical impossibility

to manipulate by manual methods .

As the se interactions begin to take sone form then the production

system (rule) methodology must be used instead of the contingency matrix

to mechanize the model.
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GITSIT-DSS Continuum

ORGANIZATION VAR IABLES

Large Sca le STRONG NEW . multiple types
Computer LARGE WEAK of display s

• 
__________________________ 

SMALL
• Regular reporting STABLE GROUP QIANGLNG . Individual or

OLD 
(J~1STAB LE personal

• Little need for terminals
real-time

STABLE 
• 

IJISTABLE . Malt iple sensor
• No time-share PREDICTAB LE 

. 

DYNAMIC data coil.

_________________________ QIANGING syste ms
• Batch orientation .~~ ,c1o,,r rIInr n

ENVIRONMENT ~~~~~~~~~~~
“ ‘

~~
“ 

. “What if” ques ’s
closed ADP org .

WELL DEFINED 
. Malt . data bases

• . Single large PROGRAII4ABLE ILL DEFINED
VARYING . Decentralized

Centralized SD~ LE TASK
REPETITIVE

single
language

LINE MATRIX
• . __________________________ PROJECT

• 

— 
STRUCTURE

-
• 

. DICTATOR DEMOCRATIC
AUTHORITARIAN WEAK

INDIVIDUAL
INDIVID UALI STIC
LONER

LOW 
_______________________  

HIGI
Q*IOWGY P8JLT. ThQ4NIQIES

SINGLE TECH FRONT LINE
1 e 360/67

Figure 2
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Figure 4 illustrates the means to structure the characteristics of

organizational variables into production rules. These rules then define

PRODUCT ION RULE I! XAW LE

IF Environment is dynamic , and

• Task is low cost , and

Task is high priority, and

Structure is consultative

• ThEN Suggested DSS capabilitie s include

Individua l displays ,

Automated message handling,

Real time slçport, and

Consulting service is recommended.

Figure 4

a subset of DSS capabilities which would satisfy the originally described

interactions. Each of the b GETSIT variables w i ll he assigned character-

isticS derived from the research. tharacter sets may or may not be

• independent. In addition , the characteristics themselves may be modified

by the model user at any time. A specific example of this is visualized

• is provided in Figure 5.

Figure 5 goes about here.

20
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PgouucrI(*l SYSTEM MOLt I

VARIAIILL GEN ERAL CHARACTERIST ICS SPECIFIC

(EXAMPLES)

Group C.) . i I to g C1 
a Formal

Environment E . j  
a 1 to e E1 a Turbulan t

Task TA~ j • 1 to ta TA1
. Semi-structured

Structure S~ , j • 1 to a S1 
a Centralized

Individual I~ , j • I to 1 11 • Skilled

Technology TE J.J 1 to te TE1 H igh

1~~~S DSS
J

~~~i 1 to n DSS1
. Real-Time

1
~~ 2 Time share

I~S3• Graphics display

VSS4- Not needed

Tutor ial

1
~

S6 Individual display

Possible Production Rules: -

1. IF G2 C3 TA12, SI
, 122 AND TE9

ThEN 
~~~2’ ~~ 6’ ~~~219 

AND 11SS300.

2. IF E
~~ 

TA3 ANt) $4
ThEN AND DSS

~®.

3. IF ~~~~~ ~~~2’ DSS3, OSS4 AND 
~~~31

ThEN G3, 1:4. TA5, S6 AND Th93.

Figure 5 -
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Su ary

The concept of the cont ingency matrix is adequate to discuss the

GETSIT-DSS model , however , the complexity of organization-DSS variable

relationships is such that automated support is needed to implement a

model that will reflect real-world interactions. An initial framework

of six organizat ion variables is described. A production system , based

on concepts of artificial intelligence , is proposed as a means of model ing

the complex relationships among these variables and their associated DSSs.

A prototype hardware-software system has been designed and implemented .

The decis ion aids system, DECAIDS (Buscem i and Masica, 1979) provides

.ilternative DSS capabilities based on user-described GETSIT characteristics.

DF.CAIDS was constructed using Stanford University ’s EMYCIN production

rule syste. and ARPANET resources at the University of Southern California ’s

Info rmation Sciences Institute. It (DECAIDS) demonstrates, in an on-line

interactive mode, the use of an Al product ion ruse ~~stea in support of

a relatively unstructured management problem.

Access to this system for demonstration purposes may be arranged

by contacting the author . A~1ater paper will describe specific findings

of the research , implementation details of DECAIDS , and knowledge base

contents.

- 
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